FAGE 1 FRINT CATE: G295

FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CIL HARDWARE
NUMBER: 02-6-C07-IM -X

SUBSYSTEM NAME: HYDRAULICS

o REVISION: 3 7/24458
FART DATA
FART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LRU VALVE, LATCHING MC284-0464

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
YALVE, SHUTOFF, SOLENGID DFERATED LATCHING, (BRAKE ISOLATION VALVE * AND
LANDING GEAR EXTEND ISOLATION VALVE)

REFERENCE DESIGNATORS:  50VS8LV26 (BRAKE ISQ 1)
S0VS3LVA3 (EXTEND 1S0)

QUANTITY OF LIKE ITEMS: 2
TWO IN HYDRAULIC POWER SYSTEM #1 LANDING GEAR DISTRIBUTION LINES (Lv43 AND
LW28)

FUNCTION:

ONE VALVE (LV43) ISOLATES THE LANDING GEAR HYDRAULIC CIRCUIT FROM THE
HYDRAULIC POWER SYSTEM #1 WHEN POWER 1S NOT REQIMRED. THE OTHER VALVES
{Lv28) ISOLATES THE MAIN LANDING GEAR HYDRAULIC BRAKE CIRCUIT FROM THE
HYDRAULIC POWER SYSTEM #1 WHEN POWER OR THERMAL CONDITIONING FLUID
FLOW 15 NOT REQUIRED. A CHECK VALVE IS PROVIDED INTERNAL TO BOTH VALVES
ON THE QUTLET SIDE. ON LVa3 THIS CHECK VALVE 1S NECESSARY FOR LANDING GEAR
STOWAGSE/DEPLOYMENT WITH GSE. ONE SOLENDID OPENS VALVE AND ONE
SOLENOID CLOSES VALWE., HYDRAULIC PRESSURE IS REQUIRED IN CONJUNCTICN
WITH SOLENDID COMMAND TO CYCLE VALVE. A VALVE POSITIGN INDICATION SWATLCH
|5 ALS0 PROVIDEL,
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FACE 2 PRINT DATZ: 57/29/93

FAILURE MODES EFFECTS ANALYSIS FMEA -- CIL FAILURE MQDE
NUMEER: ©2-6-C07-IM-11

REVISION#: 3 O7rd4/08
SUBSYSTEM NAME: HYDRAULICS
LRU: VALVE. LATCHING CRITICALITY DF THIZ
ITEM NAME: VALVE, LATCHING FAILURE MODE: 1R2

FAILURE MCDE:
QFENS PREMATURELY QR FAILS TO CLOSE

MISSION PHASE: Lo LIFT-0FF
DO DE-OREIT

VEHICLEFAYLOADKIT EFFECTIVITY: 102 COLLMELA
103 LDISCOVERY
104 ATLANTIS
105 EMDEAVOUR

CAUSE:

FAILLURE OF LATCHING MECHANISM, COMTAMINATION. VIBRATION, STRUCTURAL
FAILUKRE OF OPENING SOLENCID VALYE FLUMGER. DEFECTIVE SOLENCID (FAILS TD
CLOSE ONLY)

CRITICALITY 1/1 DURING INTACT AHORT ONLY? NO

REDUNDANCY SCREEN A) PASS
B) PASS
C) PASS

PASSIFAIL RATIONALE:!

Al

B|

WALVE HAS POSITION INDICATION

c

- FAILURE EFFECTS -

(A) SUBSYSTEM:
LOSS OF LANDING GEAR CIRCUIT ISQLATION REDUNDAMNCY {LWV43 ONLY). LOSS OF
BRAKE CIRCUIT ISOLATION REDUNDANCY (Lv26 ONLY ).
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PAGE. 3 PRINT DATE: 27:2%/6E

FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CIL FAILURE MODE
NUMBER: 02-6-CU7-IM- {1

{B) INTERFACING SUBSYETEMIS}

NGO EFFECT. RESULTANT APPLIED SYSTEM 1 PRESSURE WOULD BE [SOLATED BY THE
BRAKE CONTROL VALVE (LV26 ONLY), AND EXTEND AND RETRACT WALVES [LV43 JMNLY]
UNLESS COMMANDED TO BE OPENED.

{C) MISSION:
MO EFFECT

{D) CREW, VEHIGLE, AND ELEMENT(S):
NGO EFFECT

(E} FUNCTIONAL CRITICALITY EFFECTS:

FOSSIELE LOSS OF CREWAERICLE DUE TO PREMATURE LANDING GEAR DEPLOY AFTER
TWO FAILURES, THIS FAILURE (WITH LV43} AND FAILURE JF EXTEND VALVE 1
FREMATURELY OPENING. PREMATURE OEPLOYMENT OF LANDING GEAR CAUSES
POSSIBLE LOSS OF CREW/WYEHICLE DUE TO (1) ET IMPACT BY LANDING GEAR DURING
ASCENT. OR (2] CONTROL PROBLEMS, STRUCTURAL DAMAGE AND AERD HEATING
PROBLEMS DURING ENTRY. ALSO. POSSIBLE LOSS OF CREW/NVEHICLE WITH THREE
FAILURES (THIS FAILURE, PLUS LEAK DOWNSTREAM OF VALVE, PLUS LOSS OF SECOND
HYDRAULIC SYSTEM). ALSO. POSSIELE LOSS OF CREW/VEHICLE DUE 70O
UNCOMMANDED BRAKE FRESSURE AFTER TWO FAILURES: THIS FAILLURE (WITH LV28)
AND A FAILED CLOSED CHECK VALWVE [CV1B).

-DISPOSITION RATIONALE-

(A) DESIGN:
BI-STABLE DESIGN, LATCHED IN POSITION, REQUIRES ELECTRICAL ACTUATION OF A
SOLENQID PLUS PRESSURE TO UNLATCH SPOOL AND CHANGE SPOOL POSITION ONE
OF TWD SOLENDIDS OPENS VALVE, OTHER SOLENOID CLOSES VALVE. SHOULD
SOLENDID PLUNGER FAIL OR LATCH SPRING FAIL, THE "GLYD" RING SPOOL FRICTION
WILL TEND TO PREVENT PREMATURE SPOOL TRANSLATION. LEE JET 100 MICRON
FILTER INTERNAL TQ VALVE ASSISTS IN PREVENTING CONTAMINATION FROM ENTERING
THE LATCHING MECHANISKM AREA.

(B} TEST:
CUALIFICATION:
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Pa5E. 4 FRINT DATE, 72995

FAILURE MODES EFFECTS ANALY SIS [FMEA) -- CIL FAILURE MODE
NUMBER: 02-§-C07-IM- 1

ENDURANCE CYCLING - 10,000 CYCLES AT DDEGREES F. 5000 CYCLES AT 35 DEGREES F
AND 5,000 CYOLES AT &5 DEGREES F AT SYSTEM OPERATING PRESSURE. PASS/FAIL
CRITERIA: MUST PASS PERFORMANCE RECORD TEST.

MPULSE TEST. - 3,000-4 500-3.000 P31 12MINUTE MAAIMLUNM APPUIED TS INLET. 45,002
CYCLES WITH WALYE IN CLOSED MODEWITH CUTLET OPEN 5.000 CYCLES WITH WALVE
IN OFEM MOQRE WITH QUTLET BLOCKED. 1,500 - 2250 - 5,500 PEI, APPLIZD AT THE SFOOL
CRAIN PORT. S0.000 CYCLES PASSFAIL CRITERIAT MUST PASS FERFORMANGE RECORD
TEST.

FaANDoM VIBRATION - 5 MINLUTES FER AX1S AT 20-50 HZ + & DB/OCT, 50-2000 H2 0.01
GZHZ PASSFAIL CRITERIA SUCCESSFLL PASSAGE OF PERFORMANCE RECORD TEST
FLUS NO DAMAGE TO vALVE

PERFORMANGE RECORD TEST - ELECTRICAL POWER TEST LOW VYOLTAGE TEST,
POSITION INGICATOR TEST, RESPONSE TIME TEST. VALYVE OPERATION TEST. AND A
LEAKAGE TEST.

ACCEPTANCE;
EXAMINATION OF PRODUCT - WEKSHT, WORKMANSHIP, FINISH, DIMENSIONS. AND
CAONSTRUCTION.

INSULATION RESISTANGE TEST - CONNEGCT SPECIFIED PINS TOGETHER AND AFPLY 500
VYDC BETWEEN PINS. PASS/FAIL CRITERIA RESISTANCE SHALL BE GREATER THaN 100
MEGOHMS (PER MIL-5TD-202, METHOD 302).

PROGF TEST - 4,500 P51

PERFORMANCE REGORD TEST - ELECTRICAL POWER TEST, LOYW VOLTAGE TEST
POSITION INDICATOR TEST. RESPONSE TIME TEST, VALVE OPERATION TEST. AND A
LEAKAGE TEST. '

VALVE GLEANLINESS TEST - LEVEL 130 PER MAG110-301.

GROUND TURNARGUND TEST

ANY TURNARDUND CHECKOUT TESTING 1S ACCOMPLISHED IN ACCORDANCE WITH
CMRED.

(C} INSPECTION: -
RECEVING INSPECTION
RECEIVING INSPECTION VERIFIES MATERIAL ANDG PROQCESS CERTIFICATION.

CONTAMINATION CONTROL
CLEANLINESS LEVEL OF 180 PER MAT110-301 15 VERIFIED BY INSPECTICGN,

NONDESTRUCTIVE EVALUATION
SPOOL ASSEMBLY WELDS ARE PENETRANT AND RADIOGRAPHICALLY EXAMINED,
VERIFIED By INSFECTION.

CRITICAL PROCESSES
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P&GE 5 PrRINT OATS: 2735504

FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL FAILURE MODE
NUMBER: 02-6-CO7-1M- 01

FASEIVATICON |5 VERIFIED BY INSPECTION. SCLDERING IS VERIFIZD BY INSPECTION
WELDING OF SPQOL ASSEMBLIZS IS VERIFIED BY INSPECTION.

ASSEMBLY/INSTALLATION

PARTS ARE PROTECTED FROM DAMAGE AND CONTAMINATION BY PRODUCTION
PROCEDURES DURING MANUFACTURING THROUGH ASSEMEBLY. INSPECTION YERIFIES
THAT CONTRACTUAL AND TRACEABILITY REQUIREMENTS ARE IMPAOSED ON ALL
ELECTRICAL PARTS. MACHINING AND ASSEMBLY OPERATIONS ARE VERIFIET BY
INSPECTION. SCLENQID FABRICATION 15 VERIFIED BY INSPECTION. INSPECTION
VERIFIES THAT ALL O-RINGS/SINGLE BACK UP RINGS ARE PROPERLY IN PLACE AND NO
INSTALLATION DAMAGE QCCURS FRIOR TO ASSEMBLING INTO MATING PART.

TESTING
ATE IS VERIFIED BY RI INSPECTION.

HANDLING/PACKAGING
HANDLING/PACKAGING OF COMPONENTS IS VERIFIED BY INSPECTION.

{D} FAILURE HISTORY:

CURRENT DATA ON TEST FAILURES, FLIGHT FAILURES, UNEXPLAINED ANOMALIES, AND

OTHER FAILURES EXPERIENCED DURING GROUND PROCESSING ACTIVITY CAN BE

FOUND IN THE PRACA DATA BASE. THE FAILURE HISTORY DATA PROVIDED BELOW IS NO

LONGER BEING KEFT LIP-TC-DATE. .

(ABTV18-010) (1880) DURING HIGH TEMPERATURE/HIGH PRESSURE TESTING OF THE
HYDRAULIC SYSTEM QN THE FLIGHT CONTROL HYDORALILICS LABCRATORY. THE VALVE
FAILED TO CLOSE. THE FAILURE WAS CAUSELD BY & METAL CHIP FOUND IN THE
SPOCL/SLEEVE. A MANDATORY INSPECTION POINT WAS IMPLEMENTED ON THE
SPOOL/SLEEVE TO ELIMINATE THIS PROBLEM.

(E} DPERATIONAL USE:
ATTEMPT TO CLOSE VALVE, NO ACTION IS AVAILABLE IF VALVE IS FAILED OPEMN,

- APPROVALS -

EDITORIALLY APPROVED ' BNA D Feman 3018
TECHNICAL ARPROVAL 'VIAARPROVAL FORM | 95-CIL-003 026
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